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DETAILED ACTION 

Election/Restrictions 

1 . Claims 1 -31 and 40 - 59 are withdrawn from further consideration pursuant to 
37 CFR 1 .142(b), as being drawn to a nonelected species, there being no allowable 
generic or linking claim. Applicant timely traversed the restriction (election) requirement 
in the reply filed on 2/28/2008. 

Examiner disagrees with this election. Examiner believes claims 37 - 39 and 60 
- 64 should also be withdrawn. 

Claim 60 cites the limitation "a plurality of monochromatic sensors disposed 
around an object". The applicant's specification does not teach a plurality of 
monochromatic sensors disposed around an object in the elected species (Species 3: 
Figs. 5A and 5B). This limitation pertains to Figure 10 of the specification. As shown in 
FIG. 10, a system (1000) is presented including multiple 3D cameras having sensors 
(1020) with different non-overlapping bandwidths positioned around an object to be 
imaged (1030). Each sensor (1020) may collect 3D data regarding the object to be 
imaged (1030) from different views using the above-mentioned high speed imaging 
methods (Para 52 of Applicant's Specification). 

Claim 37 cites the limitation "an array of closely spaced light emitting diodes 
configured to generate a high density projection pattern". The applicant's specification 
does not teach an array of closely spaced light emitting diodes configured to generate a 
high density projection pattern in the elected species (Species 3: Figs. 5A and 5B). This 
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limitation pertains to Fig. 6 in the applicant's specification. In addition to the video 
projectors previously mentioned (light wheel of Fig. 5A), an array of LEDs (610) can 
be economically built to produce narrow-band pattern projections (640, 650, 660) as 
illustrated in Figure 6. As shown in Figure 6, a 3D imaging system (600) may include an 
array of closely spaced RGB LEDs (610) formed in a video projector (Para 44 of 
Applicant's Specification). 

Applicant has selected Species 3: Figs. 5A and 5B (Remarks pg 18). Therefore 
claims 37 - 39 and 60 - 64 will be added to the withdrawn claims, as being drawn to a 
nonelected species (Species 4: Fig. 6 and 9:Fig. 10). Claims 37 - 39 and 60 - 64 will 
not be analyzed. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 32 - 36 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hasegawa (US Patent # 5,014,121). 

As to claim 32, Hasegawa (Fig. 1) teaches a high speed 3D surface imaging 
camera comprising: 
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• a light projector (light source lamp 9) for selectively illuminating an object 
to generate 3D image data (Col. 4, lines 39 - 46); 

• an image sensor (image sensor 4) configured to receive reflected light 
from said object and to generate three separate color image data sets 
(frame memory 20(R), 21(G), and 22(B)) based on said reflected light 
(Col. 4, lines 16-33); and 

• means for generating sequential color projections (filter disk 8) from said 
projector (9) onto said object to be photographed. Hasegawa shows in 
figure 4 the filter disc (8) is constructed in such a way that filters 8a, 8b 
and 8c having such spectral transmittances as will transmit there through 
only R light, only G light and only B light, respectively, are arranged at an 
equal interval from each other on a same circumference (Col. 5, line 65 - 
Col. 6, line 13). 

• wherein said image sensor (4) is configured to eliminate cross talk 
between said sequential color projections (8) by allowing for a sequential 
exposure of said image sensor (4) within a single frame cycle, said 
sequential exposure corresponding with said sequential color projections 
(8) (Col. 4, line 60 - Col. 5, line 35). Hasegawa teaches a timing structure 
shown in figure 2. The filter disc (8) rotates and produces a signal PS 
once per revolution. The PR signal causes the CCD to read out the 
specific color and multiplexer (18) directs the image data to the proper 
frame memory (20(R), 21(G), and 22(B)). By sequentially projecting a 
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specific color (RGB) and synchronizing the readout Hasegawa eliminates 
cross talk between the three colors. 

As to claim 33, Hasegawa (Fig. 7) teaches the high speed 3D surface imaging 
camera of claim 32, wherein said image sensor comprises a plurality of charge-coupled 
device (CCD) sensors (Col. 6, line 65 - Col. 7, line 12). Hasegawa teaches a 3-color 
separation prism (34') in an image pickup device of the 3-CCD system. 

As to claim 34, Hasegawa (Fig. 7) teaches the high speed 3D surface imaging 
camera of claim 33, wherein said plurality of CCD sensors comprises 3 CCD sensors 
(Col. 6, line 65 - Col. 7, line 12). Hasegawa teaches a 3-color separation prism (34') in 
an image pickup device of the 3-CCD system. 

As to claim 35, Hasegawa (Fig. 5) teaches the high speed 3D surface imaging 
camera of claim 32, further comprising a computing device (reading out gate signal 
generator 25, gate signal generator 19, and synchronizing signal generator 31) 
communicatively coupled to said image sensor (4) wherein said computing device (25, 
19, and 31) is configured to combine said separate color image data (20(R), 21(G), and 
22(B)) sets into a composite Rainbow-type image of said object Col. 4, line 62 - Col. 5, 
line 35). Hasegawa teaches that the reading out gate signal generator produces the 
signal to readout the specific color by the CCD (4). The gate signal generator (19) 
produces a timing signal to the multiplexer (18) and a signal to the synchronizing signal 
generator (31). The respective color signals which have been accumulated in these 
respective frame memories (20(R), 21 (G), and 22(B)) are read out by the actions of a 
synchronizing signal generator (31), and they are integrated together as they are 
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transferred either directly or passed through a delay circuit (32 or 33), and further 
through a D/A converter, to thereby be displayed in color on a screen of a color TV 
monitor (23) (Col. 5, lines 2 - 9). 

As to claim 36, Hasegawa (Fig. 4) teaches the high speed 3D surface image 
camera of claim 32, wherein said means for projecting sequential color projections (8) 
comprises one of a rotatable color wheel (8), a deformable mirror, or a sequential RGB 
light emitting diode array (Col. 5, line 65 - Col. 6, line 1 3). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Nagasaki (US Patent # 4,584,606) cites multiple CCDs, a color wheel for 
sequential color projection, and a controller to combine the images into one image. 

Yamada (US Patent # 4,875,091 ) cites an object which is sequentially illuminated 
by light having wavelengths different for each of several fields is imaged using an X-Y 
addressed solid state imaging device. 

Hattori (US Patent # 5,995,136) cites a frame sequential type imaging apparatus 
for obtaining high resolution object image by irradiating frame sequential light on the 
object, photo-electrically converting the object image and processing signals by a solid 
state imaging device. 
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Lim (US Patent # 7,092,105) cites a method and apparatus for measuring the 
three-dimensional surface shape of an object using color information of light reflected by 
the object. 

Inquiries 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER K. PETERSON whose telephone 
number is (571 )270-1 704. The examiner can normally be reached on Monday - Friday 
6:30 - 4:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on 571-272-7320. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
CKP 

20 May 2008 
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